
* V.

r ~i
CABOT CORPORATION, OXIDES DIVISION

TUSCOLA, ILLINOIS

APPLICATION FOR PERMIT TO DISPOSE

OF HYDROCHLORIC ACID IN ST. PETER SAND

_J

RECEIVED
DEC 1 3

DIVISION OF SANITARY ENGINEERING
ILLINOIS DEPT. OF PUBLIC HEALTH

EPA Region 5 Records Ctr.

298913

Prepared By:

W7~M7
Registered Professional Engineer
Texas No. 20276



INDUSTRY

Cabot Corporation has a plant located three (3) miles west of Tuscola,

Illinois, manufacturing a finely divided silicon dioxide. This product is

sold under the trade name Cab-O-Sil* This very versatile material is used

as a rubber reinforcing agent, an "anti-crawl" additive to plastics, an anti-

settling agent in paints, and a flatting agent in varnish, as well as a gelling

agent in printing inks. It adds non-sticking qualities to insecticide dusts,

insulating qualities to electrical equipment and is a coating for paper.

The plant employs some 36 people and is currently being expanded.

The Corporation is also the world's leading carbon black manufacturer

and is engaged in oil and gas development and production in the Southwest.

A by-product of the process at the Tuscola Plant is hydrochloric acid.

During the next calendar year Cabot will lose their present contract sales

of this product. Cabot will attempt, and expects, to sell most of this

acid on the open market. However, in the event Cabot is unable to sell all

of the acid produced we desire to dispose of any surplus into a suitable

subsurface formation. Cabot proposes to do this by drilling and completing

a deep disposal well, in a suitable formation, on, or adjacent to, the

company's property at Tuscola.

LOCATION
Proposed location for the disposal well is 1745 feet north and 2120 feet

west of the southeast corner of Section 31, Township 16 North, Range 8 East

of the Prime Meridian, Douglas County, Illinois. Location is in the SE/4

of Section 31 on land owned in fee by Cabot Corporation.

*U.S. Reg. Pat. Off.
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VOLUME
Cabot Corporation proposes to dispose of up to 35,000 gallons per day

of waste at the current time. It must be realized this amount will be disposed

of only in the event Cabot is unable to sell any of the product. The Company

believes the well will be used infrequently in emergency circumstances only.

CHARACTERISTICS OF WASTE

Waste to be disposed of is Hydrochloric Acid with a gravity of 20

Baume. There is a trace of suspended solids (silicon dioxide) in the acid.

This will not pose a disposal problem.

DISPOSAL FORMATION AND FORMATION WATER

Cabot Corporation is considering use of the St. Peter Sand for disposal.

The St. Peter appears to have sufficient porosity and permeability to accept

waste fluids at reasonable pressures.

The St. Peter is an Ordivician sandstone expected to be found at a

depth of about 3,800 feet. The sand is expected to be some 150 feet thick

in this area and is a fine to medium grained white sand. The St. Peter is

overlain by approximately 600 feet of dolomites and limestones and some

200 feet of impervious Maquoketa Shale. These formations would prevent the

upward migration of fluids from the St. Peter.

Analysis of water for the St. Peter Sand some seven (7) miles northeast

of the proposed disposal well indicates the water is not potable. It contains

some 10,000 to 12,000 ppm Chlorides and total solids of 19,000 to 22,000 ppm.

The water had an odor of H2S (hydrogen sulphide).



PROPOSED WELL CONSTRUCTION

Attached is a sketch of the proposed well plan. It is Cabot's

intention to seal off all fresh water strata with steel casing cemented

back to the surface. We anticipate this surface casing to be set at

approximately 500 feet.* The well will be drilled through the injection

horizon and the injection string of casing cemented in place at the top

of the disposal horizon.

The bottom 200 to 300 feet of injection casing will be epoxy fiber-

glass pipe. Cement used will be common ordinary oil field cement followed

by enough phenol-formaldehyde plastic cement to surround the fiberglass

pipe.

The injection section will be open hole. Injection will be through

2" epoxy fiberglass tubing set at the bottom of the casing. Annular space

between tubing and casing will be filled with diesel oil for corrosion

protection of the steel casing.

Instrumentation will be provided to detect leaks in any pipe string

immediately. Upon detection of a leak in any string of pipe, injection of

waste material will cease and the tubing and casing will be flushed with

fresh water before repairs are started.

WELL OPERATION

Based upon available information, we believe injection will be done

with a vacuum at the surface on the injection tubing. Normal operation

would be for an electrically operated solenoid to open a valve on the acid

supply line upon a high level signal from the acid storage tank. This

SEE SPECIFICATIONS Page 6
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valve will close automatically upon a low level signal from the acid

storage tank.

Because of specific gravity differentials between the acid, formation

brine, and oil in the tubing-casing annulus the annulus will always be

under a positive pressure at the surface. Pressure sensing instruments

on the annulus and tubing will constantly monitor pressures. A variation

of pressure exceeding present limits will automatically close in the tubing,

thereby stopping injection, and alert the plant operator by means of an

alarm system. Plant operator will immediately flush all acid from the

well by injecting fresh water down both the tubing and annulus. Sufficient

water will be injected to completely clear the tubing of acid and the

annulus of diesel oil so that repairs may be made.

In the event pressure is required to inject the acid, the annulus will

be isolated from the tubing pressure by means of a packer. This will

allow leak detection by means of variations in pressure differentials as

before. Flushing will be done as previously stated before repairs are begun.

PUMP PRESSURE
Pressures that will be required to dispose of the waste material are

unknown at this time. Cabot believes the disposal will be done under a

vacuum. However, in the event pressure is required it will be held as low

as possible. In no event would it exceed the parting pressure of the

formation (roughly equivalent to 1/2 psi per foot of depth).

DEEP WELLS IN VICINITY
There are several fresh water wells in the vicinity (less than one
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mile) of proposed location. These wells are all relatively shallow (less

than 200') and will not be subject to contamination.

The nearest oil wells are some two miles southwest of the proposed

location. These wells produce from the Spar Mountain Sandstone at a depth

of about 1,600 feet and will not be subject to contamination by the proposed

disposal system. See Page 12

LOGS OF OTHER UELLS IN THE AREA

Driller's logs of a well drilled by Panhandle Eastern Pipe Line

Company in Section 35-T16N-R7E are included. This is the nearest deep well

to the proposed location although it did not penetrate the St. Peter

formation. Also attached is the driller's log of the Ohio Oil Company's

Lewis Shaw No. 1 well in Section 36-T16N-R8E, which penetrated the St. Peter

and Mt. Simon. This is the nearest well to penetrate the St. Peter.

APPLICATION FOR DRILLING PERMIT

Attached. See Page 15• 16 & 17

DESIGN PLANS

Attached. See Page 10 & 11

DRILL CUTTINGS AND WATER ANALYSIS

Drill cutting samples and water analyses from formations tested will

be submitted to the Illinois State Geological Survey.
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SPECIFICATIONS
FOR

HYDROCHLORIC WASTE DISPOSAL INJECTION WELL

GENERAL

The drilling and completion of this waste disposal well shall be done by rotary

tools under contract to Cabot Corporation. All operations will be under the

supervision of a member of Cabot's engineering staff.

DRILLING

The Driller shall drill a hole from the ground surface to a depth of 200 feet

below the bottom of the lowest potable ground water formation, as determined by

electric logging during course of drilling. Potable water 1s defined as that

containing no more than 5000 ppm total dissolved solids. It is estimated that

the depth of the surface hole will be about 500 feet. The surface hole shall

have a diameter of 12-1/4 inches.

After the hole is cased and cemented, the driller shall drill a well hole

7-7/8 inches in diameter, through the overlying strata into and through the

St. Peter Sand. It is estimated that the St. Peter Sand will be found at a

depth of about 3800 feet and that the bottom of the hole will be at a depth of

3950 feet below the surface of the ground.

All drilling shall be performed by a rotary drill using a mud slurry drilling

fluid. The Driller shall keep an accurate log of all essential data during

his drilling operations, and shall furnish a dally record of the progress of

the work. He shall collect and retain washed, or bailed, samples of the drill

cuttings from such cuttings as will be indicated by the geologist. The Driller

shall procure from the State Geological Survey, Urbana, a sufficient number of
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sacks and identification tags for samples of cuttings, and two driller's log

books for the well. All well tailings shall be disposed of on the site as directed

by the Engineer. The Driller shall provide a temporary cap for the well during

all periods of temporary shutdown of the work.

In the event the Driller fails to sink the well to the depth specified or to

a lesser depth, as may be ordered by the Engineer, or should the well be

abandoned for any reason, the abandoned hole shall be filled with mud and

concrete.

LOGGING

The following logging services are contemplated at this time.

1. For the surface hole:
(a) Induction-Electrical log.
(b) Formation Density log.

These logs will be used to determine the resistivity of the
connate water in the rock formations and will indicate the
presence or absence of fresh water.

2. Upon completion of drilling the 7-7/8" diameter well to total depth:
(a) Induction-Electrical log.
(b) Gamma Ray-Sonic-Caliper log, for showing porous, permeable
zones and for determining the hole size for computing the volume
of cement required for cementing.

FORMATION TESTING

1. Formation Fluid Sampling - Samples of fluid from the proposed

disposal formation will be withdrawn from the proposed disposal

formation during completion of the well. Formation fluid samples

will be submitted to the Illinois State Geological Survey.

Analyses of the samples shall be submitted to the Illinois State

Sanitary Water Board.



2. Drill Stem Testing - Drill stem tests of the St. Peter Sand,

and other likely disposal zones drilled, will be taken in

order to determine pressures prevalent in each reservoir, rock

properties, and to secure formation fluid samples. These tests

will be made in open hole before the casing is placed.

CASING

1. Surface Casing - Surface casing shall be 8-5/8" OD; 24 Ib. per

foot, new seamless steel pipe.

2. Long String Casing - Long string casing shall consist of 300 feet

of 4-172)^00,fiber-glass epoxy heavy duty pipe and approximately

3500 feet of 5-l/2"(ODyl5.5 Ib. per foot, J-55, new seamless

steel pipe. The entire string shall be long enough to reach

from the surface to the top of the St. Peter Sand. The bottom

of the casing string shall extend some 10 to 25 feet below the

top of the St. Peter Sand when installed in the well. The pipe

shall have threaded ends and shall be jointed by screwed couplings.

CEMENTING

Cementing, or grouting, of the annular space surrounding each casing string

shall be done under pressure with the spaces completely filled, applied from

the bottom of the casings and forced up to the ground surface. Cementing shall

be in such manner that the entire filling of the annular spaces will be

completed.

Surface casing shall be cemented with Class A Portland cement with suitable

accelerator. Cement slurry shall be pumped down the casing. Displacement

shall be with a wiper plug and mud. The casing shall be centered by centralizers,



Long string (5-1/2") casing shall be cemented for the full length of pipe.

Cement shall be Class A Pozmlx, salt saturated, with friction reducer and a

sufficient amount of formaldehyde-phenol plastic cement to cover the epoxy

fiber-glass casing. Cement shall be pumped down the casing string and dis-

placed with a wiper plug and mud. A sufficient number of centralizers shall

be used for centering over the entire length of the casing string.

INJECTION TUBING

Disposal shall be through 2" EUE fiber-glass epoxy pipe set approximately at

the bottom of the long casing string.

WELL-HEAD STRUCTURE

Upon completion of the well, Cabot will construct a well-head structure as

shown on the attached drawing. Said structure shall be of concrete or asphalt

surrounded by a ditch one foot deep and two feet wide containing crushed

limestone.

ACID STORAGE

Storage for 380,000 gallons of add (about 20 days' production) shall be

provided at the plant site. Storage shall be 1n a rubber lined steel tank set

upon a concrete base.

TRANSFER PIPING. FITTINGS AND CONTROLS

All add piping shall be either poly-v1nyl-chlor1de plastic pipe or epoxy fiber-

glass pipe. Connections and valves shall be of the same material as the pipe

where possible. Where necessary metallic equipment will be rubber or plastic

lined or coated. All control instruments coming in contact with acid shall be

protected by coating with rubber or plastic.

Piping and controls shall be as Indicated on the attached drawing.
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DISPLACEMENT CALCULATIONS

ST. PETER SAND

Assumptions

1. Displacement will be uniformly radial over the entire sand thickness.
2. Porosity of 20%.
3. Connate water saturation of 30%.
4. Reservoir rock saturated with brine initially.

Calculations

Displaceable Volume/Acre Foot

V = (7758 Bbl/Acre Foot)(0.20 porosity)(l - 0.30 displaceable volume)

= 1,086 Bbl/ac.ft.

I. Assume disposal of 20,000 gal/day for 100 years and sand thickness of 50 feet.

Volume to be injected = 20,000 gal/D/42 gal/bbl X 36,500 = 17,380,952 Bbl.

Reservoir Volume Displaced = 17,380,952 Bbl/1,086 Bbl/ac.ft. = 16,000 ac.ft.

Reservoir Areal Acres Displaced = 16,000 ac.ft./50 ft. = 320 acres.

Radius of Area Displaced = [(43,560 sq.ft./acre^O acres)] 1/2 = ? JQ6 4 ft

II. Assume disposal of 20,000 gal/day for 100 years and sand thickness of 25 feet.

Reservoir Areal Acres Displaced = 16,000 ac.ft./25 = 640 acres.

Radius of Area Displaced = 8,874,0631/2 = 2,979 ft.

III. Assume disposal of 20,000 gal/day for 100 years and sand thickness of 100 feet.

Reservoir Area Displaced = 16,000 ac.ft./lOO = 160 acres.

Radius of Area Displaced = 2,218,5161/2 = 1,489.5 ft.
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ESTIMATION OF POSSIBLE INJECTION RATE

ST. PETER SAND

Assumption:

Effective injection thickness of sand 100 feet
Radius of well bore, (Rw) 0.33 feet
Permeability (k), darcies 0.1
Viscosity (u), cp 1
Static Bottom Hole Pressure, (Pe) 1600 psi
Depth to top of St. Peter 3800 feet
Maximum assumed radius of injection, (Re) 2640 feet
Specific gravity of waste 1.16
Injection with zero pressure at surface

Bottom hole injection pressure

Pw = (0.433 psi/ft)(1.16)(3800 feet) = 1910 psi

Injection Rate

Q = (7.07)(k)(h)fPe
Lu ln

2,443 bbl/day or 71.2 GPH
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#70962-5,000 STATE 0? ILLINOIS

Sanitary Water Board
Fij.1 In All Blanks Springfield, Illinois

APPLICATION FOR PERMIT FOR CONSTRUCTION, INSTALLATION, MODIFICATION OR OPERATION OF SEWAGE WORKS OR ANY EXTENSION OR ADDITION

JCATION OF »»"'"-T_ Ponging
(County) (Municipality, etc.)

THE Cabot flm-pora-M nn Tugno^n T l l - j r ^m ' s
(Legal feme of Applicant) (Address)

H E R E B Y M A K E S APPLICATION TO THE S A N I T A R Y WATER BOARD OF THE SfATE OF ILLINOIS FOR THE ISSUANCE OF A PERMIT TO INSTALL

Deep veil hydrochloric acid disposal facilities at Cabot's Cab-Q-Sil plant ^ miles west, of
(Describe briefly the sewage works for ufiidt application is *ode)

Tuscola. Illinois
AND fifth nt. fln-rj-im-n-t-.inn T Tiigpnla^ Til inrn g TO O P E R A T E

(Municipality, Corporation, Address)
W I T H O U T L E T TO S~h - Pf*~h**T fiflnr^g'fcr>nf* ^-fc fm nrvp'priX^n^f-^ cJpp"hVi pf ""tftnO * "hpl nv g'pn^nH gnyFflnf

(Identify point of connection or discharge)
AS M O R E FULLJ^SHOWN ON ACCOMPANYING £j.A»» AND S P E C I F I C A T I O N S P R E P A R E D BY

(gone of Engineer) */^ 4> /JT (Illinois Kegistration
-v t G F N T , n F , F T F t#fe^h£ffo T^as Registration ff&. 252fg

tistjctti^n to.)
A C T J N G A S M Y A G E N T . D E L E T E lfW=f^^^ Texas Registration N f
S A I D P L A N S C O N S I S T I N G of— ^U /MffT^yp f u T T T i f n Application for Permit to Dispose of
Hydrochloric Acid in St. Peter Sand B E I M G M A O E , P A R T H E R E O F .

PRQJE1CT APPROVAL
1. Sewer Lines: By indicating their approval hereon the signers hereby attest that they have ascertained that the
proposed installation will be adequate for all sewage flow from sanitary sewer lines to be made tributary to the
proposed installation; that the existing sewer lines and the sewage treatment works have ade<Mate capacity for the
additional sewage flow from the proposed installation; and furthermore, that the installation shall be made under
the supervision of an inspector provided by or approved by the consulting engineer.
" Sewage Treatment Works: By indicating their approval hereon the signers hereby attest that the proposed treat-
nt works or proposed treatment works additions will be operated or supervised by a duly qualified sewage works

operator as Certified under Regulations of the Sanitary Water Board.

FOR CONSTRUCTION A P P R O V A L ) DATE.I o K Q Y) rĴ Ĵ - //Â r̂ X̂ ê Lr̂  » i<^> i •
(Signal̂ 'of Applicant ~br Agent) Title: Ouner, Installer, or Agent

F O R O P E R A T ] f) °*TEu? 1 -ut, .'rftji
(Signafife'Of Mayor, /resident, etc.) (Title)

A T T E S T E D -
(Date) (Signature) (Clerk)

FOR SPECIAL CONCURRENCE OR A P P R O V A L (SANITARY DISTRICTS W H E R E REQUIRED LOCALLY, ETC.) DATE

(Signature of President, etc.) (title)

ATTESTED-
(Date) (Signature) (Clerk)

The application shall be signed as follows:
a. For construction within the limits of a municipality, the application shall be signed by the installer and by a

municipal official, and attested by the clerk. If municipally owned, the municipal official will sign as the
owner regardless of location.

b. If the proposed facilities are privately owied and located outside a nunicipality, the ovner or responsible offi-
cer of the organization shall sign the application and obtain signature of a proper official of the agency
responsible for operating the installation.

..JIE
1. "Sewage Works" means individually or collectively those constructions or devices used for collecting, punping,

treating, and disposing of sewage, industrial waste or other wastes, (or for the recovery of by-products from
such sewage, industrial waste or other wastes.)

2. "Municipality" means Sanitary District and/or similar governing agencies.
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rod

To,

1373

1413
,

1420
1430

1435

1440

1443
1470

:yl4G5
1505

1520
1541

1570

1601

1610

1630
16''. 0
1643
1650

> 16£0
.1090

',7o0

Bottom

1413

1420
i

1430 !
1435 '

1440 i
i

1440

i

1470
1433
1505
1520 ;

15»1
1570

1601

1610

1630

1C40
1645
1650 I
1660 j
1690 {
1720 !

J

i v*7'^ '
Co.

OS
.UP--'?/!"
•K.;i-7,{
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Stilt*

Shalo, as above i sona llnostono, vMto
Skhalo, yray, silty, to sandy; traco
of red shala

Shalo, gray-groon and red, silty} trac
linastono, tan

Shalo, gray, liiny and socmhat sandy
Shale, green-gray to §roy) a littlo li

stoncj, vMto to pink
Shale, gry, tilty «nd sandy; a liattlo
red shalo

Llxx>ston<3, gray, shalyj a littlo sands
fine

Shale, gray-groon slltyi iorr.a lirnaston
Sandstone, gray, shaly
Shalo, gray, sandy
Shalo, gray, sandy) a littlo shale gra
and black
Sandstone, light gray, fine, silty
Shale, gray-greon and black
Sandstono, light gray, fino silty
Shalo, gray-green and blackj a littlo
rod shala

Doloaitc, light gray, very fino cr/sta
Silo, oray-groen and grayj soaa linost
tan

M-'w Alban vi
Sriala, b5ack and green
Shalo, gray) a littlo limostono, tan
Lirr;05tcne, light brovn to tan, donoo e
piVOIJlAfJ
Doioaite, tan to brov.n, crystallinoi c
white

Lisostone, tan to brown, finoly crysta
LUvostono, vhito finoly cryotallinej o
littlo chort

Lir.i3stono, tan, fln&ly crystalllno, ir:
grains

Doioaito, v.Mto v/ith ccattercd cond gz

Tfclckntu

t

W-

Lono,

>,tan

I lino
)no,

uly

wrt

llino

^odde

•lined

To»

1775

1020

1G90
1910

1975

19SO

2C05
2015
2070
2115

*n
2195
2220
2234
2240

2250
2295

2302

2322
2364
2350

2402
2435

2445
1 sand

2460
2/165

Bottom

1820

1GSO

1910 ,
1975 i

• ' {17329— 20M— 5-6«) cjt^Tjw
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Dry ortd abandonod. Plugged August 22:

Cadinji 7M « 179' With 135 socks COB:
-

S.S, #30460

Bloctrlc log filed
1930 Micro log filed

filler's log filed
2005 Tlwa log filed.

2015
2070 '
2115
2195

i

2220
2234
2240 i
2250

i
2295
2302

2322 I

2364
2350 i
2402 !

l

2435
2445

2460

2465
2500

Panhnr/Jlo Eastern Pipolino Co. Phillips //I '
eouHnr .. DOUGLAS 35-1CIJ-7E

-
"

• T

'

j

: . «•

' '

„

..

. •

rhtcVnn*

1957

int«

•

, •

,

To,

f

Bottom

i

!

1
1

;

I

i

j

•*' i

i
1

*

;
l

Panliandlo eastern Pipolina Co. Phillipa //I
COUNTY rjC|UGLAS

 y . 3«>-16!l-7fi*i . AJWV>L*J\t^ OvJ iUli 1 li
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coM?Any Tho Ohio Oil Company
fAHM ShC^T, LcTTiS NO. 1

OATEDBIUEO January 19^5 COUNTY wo.
AUTHORITY E. P. Duboifl

ELEVATION 6^6' Grd.~Co.
LOCATION 330' S lir.o, 330' T/ lino, of Sec.
COUNTY Eou^laa S.S.A1355

Paj» ILLINOIS GEOLOGICAL SURVEY. URBAN*

Sfill

^abla Tools
Studied by E. P. Duboia, 19hU.

Mo sa-.-iploa
EVOrilAlf SY3TI21
Limestone, buff, silt/, fino to very
fine, slightly petroliferous.

Lir.est?ne, buff, vfhita, raadiua to
coarse, crystalline, very fossilifer-
ous.

Dolomite, silty, brown, fino, granular
patroliferous, porous.

Eolonite, silty, brovn^ gray, very
fine, granular, partly sandy.

Dolomite, partly sandy, gray, brotra,
extra fine, partly petroliferous.

Sa.-aaf but very dense, nore sandy.
Dolomite, silty to sandy/ gray, buff,

extra fine.
Same, to sandstone, doloraitic, buff,
?,ray, fine, medium (last 5 f est) .

SIUHIAH SYSTEI
NiEgaran Series
Dolondtej gray, fino, nediu-n, crystal!

ine.
Sane, sandy, cherty.
Dolomite, cherty, bro-m, buff, very
fine.

Dolonite, cherty, gra/, buff, very
fine.

Dolomite, brcrm, very fino, petrolif-
erous.

Eolomite, white, brovni, fino, very fir
slightly pctroliferoua.

TMc'<nc:i

Uo

5

5
t
10

13

7
15

35

15

w

20
10

35

IiO

35
o>

20

Te> Oottom I

ho

U5

5o

60
i

73

80 '
S>5 :

i
130 :

iii5 ;i
!

165
175

210

250

205

305

Slrau

Dolomite, vjhito to gray, very fino,
denso. . 70

Dolomite, argillaceous, greenish, graj,
very fine. 15

Dolomite, argillaceous, silty, grayi jl -
green, very fine, granular, littlo
dolomite, gray, fino, dense. 35

Siltstono, very dolomitic, green. 20
Dolo-aite, v/hite to gray, fino, cil
otainod, cherty. 10

Dolonito, very silty, grayish-green,
very fine, granular| chortyj littlo
siltstono, green, ' 100

Limestone, part very silty, doloiaitlOj
green, littlo pink, buff, very fino, 25
Saaoj shale, calcareous, reddish-
brorm. , . • *•• -.- . Jo

Limestone, argillaceous, silty, weak, '
pink, red, green, very fine, medium. 30

Limestone, light buff, red fossil,
casts, lithographic, 25

Sane, partly argillaceous, greenish,
pinkish. - . s 25

Lircsstone, buff, pink casts, very
fine, very conrso., 35

Alexandrian Series
Limestono, partly argillaceous, partly
glauconitic, brown, v;hite, very fino,
pyritic, very finely sandy. 10

Sane, and bi'otm, 10
ORDOVICIAW SYSTEI

Taquokcta Foi'mation
Siltstono ond shale, calcareous, gredn.

ThkVncn

Slinlc, silty, tough, green; siltatonc
argillaceous, groon, tough (inter*
bedded).

Shalo, as obovoj limostono, argillacc
ouo, brov/n, mottled, focoilifci'oua.

55

27

Oottom

375

390

U25

555

590

620

6U5

670

705

715
725

7UO

795

822

36-i6::-Gs Tho Ohio Oil Company
COUNTY Dousing S.S.iI{11355

Sha ;̂, Lords tfl
36-l6tt-8E
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Slnta

Lir-ostono, mottled, vllto, black,
coarse, fossil If cro us.

Shale, very calcareous, brovmish-9 w f

greon: linostone, very argillaceous,
broTmish- green.

Shale, calcareous, gray, very fousil-
iferoust sono liriostone. fossilif--

9 f

erous, brorm.
Shale, calcareous, gray, sons brovmiz9 f w^ » 9

gray, - •- • . • .
Kitrasvflck lircestono : .
Liwostono, buff to brov.-n, very fino,
fossilif eroua, •

Limestone, buff, very fine, some
fino, nediura; sone clay partings, .

Same, fossiliferous] little flour ••>
at 1010 »,

Limestone, buff, brorin,,nediUTj,
fossiliferous.

Linrjstone, brotm, extra finoj brovm,
shaley partings.

Plattin liracstono .
Lirsestono, argillaceous, gray, extra
fino, fosoiliferouoj shale, grayish-
green.

Limestone, browrilf gray, lithographicj
ehale, gray.

Limestone, brown, lithographic, very
fine, metamorphosed.

Lines tone, buff, very fino, fino,
partly conglomeratic.

Lircastor.e, partly argillaceous, brcar
gray, lithographic, finaj brovm
partings.

Lino stone, buff, lithographic, to
fine; brcr.?n partings.

Sane, sorr.a gray, p^tly dolomitic.
Limestone, dolor, i tic, brovrn, gray,

TMcVncts

8

20

25
h-

72

6

U

35

66

u

7

11

8

3U
»

5

10
10

Tc» Bolloi,

1

830 '

850 i

875 ';

9U7. \.
t •
i

953 •

995 .

1030

1096

1100 .i1

:

U07

1118•

1126

1160
'

1165 i
|

1175 j
1185 ,

i
The Ohio Oil Company Shcvr, Lc/fio tfl \

cowry Doufjlao S,S.,7ll355 36-lfrl-OE

Slret*

lithographic, fino.
Dolomite, brovrn, buff, very flm, fin
partly earthy; liiuaolone, ao above.

Line stone, cwft llthograpbic to very
fino. . .

Same, and brovm.
Limes tone and dolomite, buff, lithO-
graphic, very finoj ehale, brovm.

Lirr.es tono end dolomite, as above.
Dolomite, buff, brovm, fine, very
fino.

Sane; lime stone, buff, lithographic.
Limestone, r.ray, f ossili f erous, finaj
shhle, gray, red streaks} liiM stone,
brorm, lithographic.

Linostcne and dolomite, broTin, little
grayj partly argillaceous, conglom-
eratic, very fine, •

Dolomite, broYm, very fino, .
Sanoj lir.bstone, brown, lithographic.
Eolqraite, as aboye.
Dolomite, partly arrgillaceouo, brovrr
green, very fine.

JoacUin-Dutchtovm Formationa
Dolomite, buff, earthy, very finoj
shale, calcareous, blAck, brorm.

Dolomite, argillaceous, laminated,
buff, gray, green, very fino, earthy
shale, grecnj scattered send.

Dolonita, sandy, buff, brown, gray,
fino to very fino} sandstone, dolo-
nitic, x/'aito, fine.

St. Potar Sandstone ,__ _^
^"San^iotonaT^oloinitic, \<hito, groyt

fine; sono argillaceous.
Sandstone, dolomitic, T/hito, fino,
very fino.

Sardotono, argillaceous, dolonitic,

Ttilckneii

15
3*
16

9
8

Ii2
U5

25
55

16

9
12
8

20
>
10

10

1
5o

8

12
— -f15

To»

%

-• ' •

Cotton

1200

1216
••»*«.>
1225
1233

1275 :
1320

I3li5 '••
1UOO .

• • ;• .

U»16 ;
•' , : . . • . ;

» .• .
• f

1)125
11437
!Ui5
1U65.

H*75

11*85 :

1535

>• —A ^151*3

1555
_ -*--jfc1570

^^"OTao^ir^oSTpany : sifc.r, i.c,-ur7/Jt — •
COUNTY Douglas 3. S. #11355 36»16«-OB
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quai'tKitic, £ray; shale, dolo.-uitic,
tkivk brov/n, neti'oliforous.

Sandstor.0, doloniitic, T/hlto, fino to
r.odiim, pyvitic; jx.robably shalo
end doloraito partings.

Sandstone, white, fina to nodiua,
pyritic, in part.

Sar.a; shalo, graen; cbloaito, brown,
fine. : .•

Shalcopco Dolomite .
Tolooito, chorty, T/hite, very flnoj
shale, green. .

Dolonite, cherty, grayish-buff, vary •
fine; sandstone, dolordtic, buff;
shcle, green* - • • - • • •

Tolonite, Krajdsh-Euff , rrory fir.a, che
Sar.o, chert, oolitic, Tihitej chert,
7:''J.te; srrtdstone, -. siliceous, white,
noiira.

Dolonita, cherty, buff, very fine; .-.
s.andzstona, doloaitic, Tfhito, finoj
sh?.lc, greon.

Dolordte, as above j sono oolitic cher
cjrecn shale; sand»

Doloi^ite, as above j sandstone, dolo-
nitic, end slliceousj greenahale,
sand sh^ilo, gray and green, at 10101

Sandatone, niliccous, colorritic, T/hit
buff, rj2dimj doloniite aa above.

Dolomite, buff, gray, very finej
oolitic cha'tj littlo eandstono.

Chort, oolitic, brov.'n, grocn; dolo.nit
3.3 above.

Dolordto, eordctorvj and shale.
Uostly dolonito, soico chert (oandotor

end cValo aa above.
Dolonito, write, vory fir.e, slightly

i cherty; ocattorod jr.nd.

ThlcVndl

20

20

75

10

10

9
rty.2

•
10

10
t|
20

•Uo
0|
13

27
1°'

5
33

>)
72

12

To» Bollom

1^90 ;

1610

1685 I

1695

1705

171U :
1735;

17U5

1755

1775

1815

1328

1355

i860
1093 :

i
1965 i

1977

Tho Ohio Oil Company J?ha"w, Lc;/ia 7fL
cou:u/ Dou-jlao S.fl./Jll355 36-l6:i-HK

Slriu

Dolozlto, slightly nandy, chorty, grf
very fino to finoj shalo, gi'eon.

Doloiir.to, fine, oandy, i/nito to bnff,
fina, very fine; shalo, green.

DolOTdto, sandy, Grayl oh-buf f , green-
ish, very fine to fine; oolitic
chox-t.

Doloaite, buff, 11^ ht groy,chei'ty,
fira; sandstone, dolomitic, gray,
brown.

Dolonito, as above; oolitic chert, .
Trhite.

Dolomite, cherty, gray, very finej
little sand.

Same, dolomite, gray, medivraj sand-
stone, dolomitic, gray.

New Richmond Formation
Sandstone, dolomitic, siliceous*
•white,, medium; oolitic chert| dolo-
mite, a s above*. ' . • „ • .

Oneota Dolomite
Chei't, dolomitic, oolitic, brovmj
dolomite, bro-nm, fine; sandstone as
above.

Dolomite, brown, fine; chert, partly
oolitic, white to brown; shale, grec

Saaa and sandy
Colou.lt e, very cherty, brown, fino
to cedium, odattered sand.

Dolccaite, snndy, light gray to buff,
fina, chorty.

Dolorsite, sandy, T/hito, fine, mediura;
so^ta chort.

Sane, raoro chorty, buff.
Dolaiito, ohorty, buff, fine.
Dolo'ilto, cherty, vftito, fino; oolitd
chorb, T/hlto.

Sai.ri, but gray, o^ndy, .

TlilcVnesi

y>
h

9

10

10

10

5

11,

3U

15

n,ll
. U

20

13

17
15
15

0
10
10

Top

/

Bottom

1901

1990

i
2000 •:

2010
,

2020 '

2025
<

• ;

2036 i
."/

• . • *•

2070
• . j , . " . -

2085

2096
2100

2120

2133

2150
2165
2180

2190
2200

"Hio Ohio 0.11 Conpany vShnw, Lcw.ta""?!
COWITY Douslaa S,S,j7ll355 36-16 -̂315
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Slntt

Dolo.ixto, chert/, scndy, very li-jht
buff, fine, medium.

Dolonite, slightly s?.ndy, gray, fina,
S?me, very cherty.
Dolomite, cherty, sandy, gray, medivn;
Dolomite, sandy, gray, modium.
Dolomite, white, fir.a to cadiumj
chert, tihite, oolitic in part.

Dolomite, very chorty, whito to light
gray, .nsdium*

Dolora'to, chorty, gray, mediua. .
Sa^e, soms brown, cherty oolitoa*
Dolomite, cherty, gray, meditm, di*usj
quartz, green quarts. j

Dolomite, cherty, gray, rneJLun,
Dolomite, cherty, grcyioh-brorm,
mediua*

Dolomite, cherty, gray, madiuraj
oolitic chert*

Dolomite, cherty, candy, gray; chert,
drusy quarts; scattered sand.

Dolomite, cherty, sandy, gray, fino,
nediun.

Dolomite, white, fina; oolitic chert;
druay quartz.

Dolomite, fino to medium, oandy, whit
fine; scattered cherty oolites.

Dolomite, argillaceous, gray to browr
fino, nediun; oolitic cherty

Dolo.idte, gray, brown, medium; much
oolitic chert*

Dolomite, brown, fino; much oolitio
chert, brcrm*

Same and sand, fino to nodi urn.
Dolomite, argillaceous, brov/nish-^ray
froa cand; sandetono, argillaceous,
greon, fino; oolitic.

Thlctuitu

iU
6

16
.21*
11

Wi

93
17
17

8
5

20

6

111
17

10
%

u8

15

10

20
9

1

11
Dolomite, fino to vory fine, eandy,
prayj fj.no to p-yUm; pc-ittornrl cheilt

T«» Bottom i

221U '
2220 !
2236 ;

2260
2271

:

2315

2U08
2U25
2ljli2

2li50
2U55
J. 1 .^ ^

2U75

2U81

2li95

2512
.t j *- 1~
2522

2570

2585

2595

2615
262U i

2635

Tho Ohio Oil Company Sb.T.r, Lovda #1
rr.m,Tv n^vf inn s.s, #11355 36-16:1-88

smtt

oolitoa.
Doloiaito, gray, fire, very fino; nhit

challcy chert and cherty oolites.
Dolonito, brownish-gray, fino; chorty
oolitoa.

BoloT&to, fino to medium, eandy, gray
partly argillaceoua.

Sandstone, doloraitic, gray, fina to
mediun*

CA]ffiRIA?I SYSTEJ :
Trempoaleau Dolomite <
DolotxLte, fine, sandy, gray, fino.
Samo, not sandy* .
Dolonito, brovm, gray, fino to medluir
Same; and drusy quarts*
Dolosaite, brovm, finaj drusy quartz.
Doloaite, light broTmish- gray;
drusy quarts*

Doloatto, broTm, raedium, drusy quarts
glauconitic flecka.

Dolonite, slightly glauconitio,
mottled, gray to brorrn, fino to
medlvua*

Doloaite, -nHte, tinged brown, green,
slightly galuconitic, modium.

Doloraito, mottled, brovm, gray, raodii
oolitic (?).

SarQo> soma sandy, all glauconitic.
Dolooite, sandy, glauconitic, brovm
to gray, fina to modium.

Same, \?ith brcvm shale partings.
Doloolte, slightly glauconitic,
oolitic, mottled, brovm, gray, fino,
very fina*

Dolooite, brcrwn. fino to medium.j f

Samoj ani whito.
Dolosaito, brovm, fine, scattered very
fino glauconite*

Thlctuicu

20
3
10

15
i

5
10

U5
20
.15
liO
5o
10
,

80

35

10
a,

3
12

15
18

U
13
10

105

To, Bottom

2655 -

2665

2680
•

2685 '

2695

27UO i
2760 i
2775 i
2815 >
2865 ;

2875 :

2955 :
2990 ;

]
3000 :

3008
3020 :

3035
3053

!

'

3057 '

3070
3030 !

•
3185

the Ohio Oil Company Shavr, kovUa Jl
COUNTY nou3las S.S.j5'llB55 36 -1611-815
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Sena, partly ooliticj scraa shalo
streaks.

Doloaito, slightly galuconitic, buff,
f i no ,

Francouia- Formation
ColodLte, silty, sandy, fino, glau-
conitic, gray, green, vory fine, fir

Samo, little pink, -
Sane; shale, green, firn.
Sandstone, dolomitic , glaxiconitic,
Gray» gi'oen, fino, nediun.

~"~5andstono, doloaitic, slightly
galuconitic, white, fine*

Eau Clairo Formtion ' -
Dolomite, candy, partly argillaceous,
gray to dark gray*

Dolonito, argillaceous, partly
glauconitic, dark bro'.-m, dark gray,
eandy at top.

Sandstone, dolonitic, gray, brown,
fine to mediun.

"fDoloaite, very sandy, dark brown,
gray, fine to nediua.

Dolomite, argillaceous, broirn, finoj
shalo, slightly glauconitic, green.

Dolomite, as -above, but glauconiticj
shale, gray, green, brown.

Shale, dolomitic, brovmj dolomite,
as abovo.

Li-aestona, dolorsitlc, silty, buff,
ncdiura to cosroo, glauconiticj
oiltstono, pray,-

ShaTo, grcon, firiaj ccattered doloniit
Sosoj liuefitone, oolitic, brcwfy gray
fino, cal careoua.

ViO sanplo
Linestone, doloaitlc, oolitic, brov/n

ThlcVncu

30

10

3.15
10
5

10

•20

w

^
5

20

5
3.12

B

T., Bottom |

3215 :

'

32UO .
3250
3255

3265

3285

3290

3335

3350

3365

3370

3390

3395

3hOO
3U12

3h20
3U28

Tho O'nio Oil Corapany Shaw, Lov/is //I
COUHTY Douglas S.G./}?11355- 36-16II-8JS

Strtt*

I/hi to, fine, voiy fino, sandy.
Limestone, dolowltic, oolitic, buff,
fina, granular, poroua, vory finely
cO i itiy ,

Liiaosfc-.mo, doloinitic, oolitic, brovm.
buff, A/hito, fino to very fino, sane

Slltstono, glauconitio, micaceous,
green, pink; oolitic linestone, as
S.COVO ,

Siltatoncj slialo, nicaceoua, red,
pink, brovm, very tough,

Siltstone, aicaceous, plnkj oolitic

Siltstone^ micaceous, pink, green,
Siltatone, micaceous, pinkj scatterec
oolitoa.

Siltstone, micaceous, pink, littla
greenj ecattered red shale and
oolitic limestone.

Shale, rod; silt stone, pinkj oolitic,
lin-jeabone; siltatone, green,

Siltatone, r.iicaceous, pinkj shale, re
Same, and oolitic, pink and brown
doloniitoj oiltstone, ^ green.

Siltslono, pink, groonj shale, redj
doloinVbO, pink.

Siltstona, pinkj shale, red, littlo'
green.

Shale, rod, green, glauconiticj ollt-
ff^ao, pink, gray.

Shale, oiltstono, buff, bram, reddis
dolomitic,

Shale, snndy, inicacooua, green.
Sancj dolomite, glauconiticj ehalo,
gray, brown, candy, micaceous.

Shale, green, oandy, micaceous, part
glauconitio ,

Shalo , grcon and red, rafccaceous.

ThlckncM

22

*i r*15

t

30

10

10
25

15

80

15
d.17

12

27

58
i
35

io
20
20

To» Bottom

3U5o .

i
3*i65

i
3560!

i
l

3590 !
l

3600 !

3610 |
3635 i

• • 1
3650 |

1.1

3730 !. ii

3762 1
. - • • 1

377U !:

3785 !
i

3812

3870 :

3905 !
3910 i

3920

391*0 I
3960 ;

Tho Ohio Oil Company ^ show, LowLa h

. . *...*' ^ " "**
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Dolomite, YiViite-, very finely ci*ystall
inoj shale, dark gray'^ grcon, dark
red, micaceous.

Shale, dr.rk green and dark red,
micaceous*

Gajio, and siltstono, dolomltic, croy>
Clauconitic, . - • .

Sa-ao, costly shale.
Shala, 'dark gray and red.
Shale, dark gray and red, ailtyj '
dltstor.a, pink, glauconit-ic.

Shalej colonitc, silty to sandy,
glauconitic, gray; siltatone,

Q a p . - ' - ' '
Shale -

M*. Simon Foruation
Sandstone, pyritic, quartziitic, fino
to mediu.i, i.acr.ce-o\^J.

Sandstone, very fine, quartzitic.
Sandstor.s, voi'y fine to nodi urn,
looso to coinpact.

Saixlstone, pink, very fina to coarco,
pert quartzitic.

Sandstone, vnito, fir.o, incoherent.
Scndstono, -nhite, finto coarse,
iricoheront.

Sandstone, T;hite, vory fino to nodiun
incoherent*

Sandstone, v.-hito, fino to coarso,
incohcront*

Total depth, driller 'a log

Plugged back to
Dx'ay t.nd abandonod, PlucTio;! to 165'
Lof fc ao -5/ater \voll at 16^ '
}lo electric lo^ run.
Ko drillin,-j tico log kept.

ThlcVnest

-

10

2

13
20
5

10

10
10
5

i
11

7

6
26

9
>
X

$

Janua

Top

•y Ifl,

—
Button

i

3970

3972

3985
liOO*
hOlO

U020

U030 ;
liOUO '
liOW :

;

1

liOU6
Uo^7

U06U

1*070
Uo96

Uô  ••
i

lOliO
1

UUi$ i

165
.9U5.

:

COUNTY
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Ma

Couoty__Du

lOjB'S - Comer
Sunpfeot

II 1. Bover Cb. and beat to
W. y

-Twp.

111. Pover Co.
V. H. W&ltrtp

1. Po
2. Protluriac son*
J

- St

4. PorfonUon: Naofibot*,

i. Acid: G*floM *

6. Initial pivductfco: BtmUoiL.
7. Present production: Bami* oil
8. PUc* wfacn •Moptt «M ot

' f*HT*f>*T**0*' Of Wdl-

tO. Propertim of rMctio* U {Mrant:
Prunapr uliaity

r SO, La (r SO, -»• r O).

11. CotutlnMatB
Ppa

K .

Mt

Noa-rol..
P«

Mn .

Pre*
H.S.

12000

ToUlnlid*.

li. CooditkM<
(a) Color. Colorless
(b) O^VT Otropg

.Sur.

-Depth wdi dnU*l
Jeet.

-froca. Jto.

JEUmte w»t«r_

12.

rNH..

Suoog

14.

Primuy kDoUaity.

rOO.-1-r

%
13. Hypothec, oombtoatioo

NH«NO..

ao..

(c)
(dXMyiiiaitT &

CO

MaO.

Dauof report. Jiay 2, 1962

tM)

0. V. ft»c* , By RCL
Aa^ytioW
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Chamaign
No.

Tuscola <Analyna raquMUd br—-HtZaJMCfiRtS. TUSCOia i<aa Dior'ifT >»t-u
111. Power Co. ?Ti Arnold Kbss i*97'S iy?'E, NW corner m, iJE, Cham̂ . K . «•

SampU
21 17

-K-
8 E

W. F. Meent.8 rw. 1-11-62 at veil
111. Povr»r Co.

Arnold Koae
Txibocla Uaa Storage

Sand - St. Peter

' 3.
TVyth —II A*M~t 18OU 18O4

4. Purformbon: No. of

5. Acid:

. , 6. Initial production: Bands oil
7. Piweat productaoa: BaireU ofl_
8. PUo« wh«ra MuopI* wu obtmload.
9. Dhteoiobtnplrtioaof w«U——.

rSO,to

11.
Ppm.

N*.
K.

M«
640.
Non-vol.

"•?•

UA.

10640

CO..

Fa, O, (onfiUwd)

Toulnlida.

15. Goatttioa of Mmpl«:
(*) Color. Colorless

_B*rrvl* waUr.
by bailor

1062
10. ProDMtiM of raactioo in pwont: . ' *

PriiMrjr«B«ity : Prim«7 aflallnhy-

.;(rCO,+rHOOk)
IL

AOudlMi
rNa....
rK

IX Hypothec •mMftttkn

KNO, ,

Total —
fttroof Mitfat

McSO..

PH.

SiOi.

MaO

Kauion Jar

. 1962 0. ¥. Rees
DbHam.

OI


